The inadequate immunisation policies in Britain, particularly immunisations against measles and rubella, have had considerable coverage in recent literature. 1-7 By 1984, the national measles immunisation rate had reached only 63%x and there is still significant morbidity from the disease. Selective immunisation of schoolgirls and non-immune adult women against rubella has reduced the incidence of congenital rubella syndrome, but there is evidence that immunisation of all young children is needed to reduce this further.9 1() It has been suggested that a new strategy for immunisation against measles, mumps, and rubella should be introduced into Britain with the aim of eradicating all three diseases.' 2 A combined measles, mumps, and rubella vaccine has been used routinely in the United States since the 1970s and in Sweden and Finland since 1982. It has been shown to be safe and effective. British public opinion is still very sensitive to reports of adverse reactions to the pertussis vaccine and it is difficult to predict the response to another 'new' vaccine. It has been postulated that parents might find a combined vaccine a more attractive option than the single measles vaccine. ' 2 9 The Department of Health has recently (April 1987) agreed to the introduction of the combined measles, mumps, and rubella vaccine in principle. It is therefore important to establish the efficacy and safety of the combined vaccine in Britain. Before the vaccine is used routinely in this country it is also vital that its potential uptake is assessed because an uptake of 85% is needed to achieve herd immunity.9 We report the results of a controlled trial of a new combined vaccine in comparison with a single measles vaccine in a British population. We assessed the rate of seroconversion and the occurrence of clinical reactions in 319 children aged 13 months. We were also interested in the general response to the trial and the combined vaccine.
Subjects and methods
Before the trial started all health visitors, general practitioners, and clinical medical officers were informed of the trial and the purpose of the combined vaccine. Names of children due to receive the measles vaccine within the following 2-3 months were obtained from the Oxfordshire Health Authority immunisation computer programme. The parents of all children attending various large clinics throughout Oxfordshire were approached by letter. The letter gave a brief explanation of the study and parents were asked to complete a short question-612 
Results
Letters were sent to 904 parents of whom 642 (71%) returned the questionnaires. Of the 642 replies, 362 (40% of the total letters sent) expressed an interest in participating in the trial, 260 (29%) did not want to participate, and 20 (2%) had moved from the area.
Of the 362 children whose parents were initially interested in the trial, 27 were excluded for various medical reasons and 20 parents changed their mind about participating. This left 315 children who were recruited into the trial. A further four children who had been directly referred by health visitors were also recruited. This gave a total of 319 children: 263 (82%:o) received the measles, mumps, and rubella vaccine and 56 (18%) the single measles vaccine. This meant that 259 (29%0) of the original parents approached agreed for their child to be given the combined vaccine in a trial that involved two venepunctures. No parent was undecided as to which vaccine their child should have. The mean age of the children at time of immunisation was 13-1 months. The male to female ratio was 1-2:1.
SEROILOGICAI RESUI1TS
Preimmunisation blood samples were obtained from 236 (90%fo) of the children given the measles, mumps, and rubella vaccine and from 52 (930%) of those given the measles vaccine. The numbers of children with preimmunisation antibodies against measles, mumps, and rubella for both vaccine groups are shown in table 1.
Postimmunisation blood samples were obtained from 218 (83(X0) of the combined vaccine group and 48 (86%0) of the measles vaccine group. The average time between the immunisation and the second blood sample was 42 days. Some of the postimmunisation samples were insufficient for all three antibody assays. In the measles vaccine group there was one sample from which just a measles titre was obtained. In the combined vaccine group there was one sample from which only a measles titre was obtained and four samples from which only measles and rubella titres were obtained. The seroconversion rates in initially seronegative children are shown in table 2. Seroconversion was taken as a change from a titre of <10 preimmunisation to a titre of ¢(20 postimmunisation for the measles and rubella assays and a change from <80 to >160 in the ELISA mumps assay.
The frequency distribution of the postimmunisation titres and the goemetric mean titres for the measles, mumps, and rubella vaccine and the measles vaccine are shown in the figure.
CLINICAL FINDINGS
The incidence of signs and symptoms recorded during the three week period postimmunisation are shown in table 3. Only about 10%/u of the children has no symptoms during this time. The most commonly reported symptoms were irritability, rash, coryza aind fever, followed by lethargy, diarrhoea, anorexia, and cough. The symptoms of irritability, fever, and rash were most noticeable between the ninth and 13th days after immunisation, however, a suggestion of (7) 4 (7) 29 ( Lymphadenopathy occurred in six (2°/O ) and parotitis in three (1%) of the children who received the combined vaccine and none of the children who received the measles vaccine. Two children developed appreciable bilateral parotitis associated with fever, irritability, and anorexia. One child developed these symptoms six hours after immunisation and the other 24 days after immunisation. Throat swabs were taken from both of these children and mumps virus was grown from both. The incidence of local reactions for both vaccines was low (5-7%o); none of these were severe. One febrile convulsion occurred on the ninth day in a child who had received the combined vaccine. One child died four weeks after immunisation with the combined vaccine after an accident that was totally unrelated to the vaccine.
Discussion
When considering the introduction of a vaccine it is vital that it has been shown to be effective and to have no severe adverse reactions in the population to which it is to be given. Previous studies have examined the measles, mumps, and rubella vaccine in the United States and in Scandinavia," '5 but this is the first study in Britain, and an early study with the Merieux vaccine.
Careful consideration was given to a randomised and double blind study. It was finally decided that many parents would not accept randomisation and not knowing the type of vaccine that had been given to their child, and this would make recruitment difficult and selective. It is appreciated that the results of the clinical reactions might be affected by the parents' choice of vaccine, but the detailed diaries were intended to minimise this possible source of bias. The serological reponses could not have been affected by the open design. It has been previously shown that seroconversion produced by the combined measles, mumps, and rubella vaccine is as good as the seroconversion produced by each of the single components. 16 This trial confirms this for the measles part of the Merieux vaccine. The seroconversion rates for the measles, mumps, and rubella vaccine are comparable with those of other studies. [12] [13] [14] [15] The overall incidence of signs and symptoms recorded in the three weeks after immunisation was very high in both vaccine groups, causing initial concern. These results can probably be partly explained by the fact that parents recorded all symptoms and signs in the diaries which produced sensitive but not very specific results. Another explanation for the high incidence of symptoms is that children of this age are suffering from many minor coincidental illnessess. Similar results have been found by Vesikari et al.
14 They realised that their figures did not indicate an absolute incidence of reactions to the vaccine because there was no placebo group to act as a control. This trial also contained no placebo group, but the measles vaccine group acted as a control. The incidence of reactions from the measles, mumps, and rubella vaccine has been well demonstrated by Peltola and Heinonen in a placebo controlled twin study.'7 They found the actual incidence of reactions to be very low and some symptoms had a higher incidence in the placebo group. In our study the clustering of symptoms of fever, rash, and irritability at the end of the second week matches the well recorded pattern of reaction to the measles vaccine. We have shown that there is no significant difference in reactions between the measles, mumps, and rubella vaccine and the single measles vaccine, which is already widely accepted in this country.
Two children developed considerable parotitis, associated with fever, anorexia, and irritability and mumps virus was isolated from their throat swabs.
Both children had high mumps titres postimmunisation. The abnormal timing of the symptoms in relation to the immunisation suggested that they were more likely to be due to a coincidental mumps infection. Typing of the virus, however, did not differentiate between the wild and the vaccine strains.
Oxfordshire has some of the highest immunisation rates in the country and the parental response to this trial may not be representative of the whole country. It is encouraging, however, that 2(9% of the parents approached were willing for their children to be given the measles, mumps, and rubella vaccine as part of a trial which concerned a new vaccine and two venepunctures. During the explanation to obtain assent to the study the parents seemed to understand the purpose of vaccinating young children against measles, mumps, and rubella. This suggests that the introduction of the combined vaccine will be acceptable to parents. It is hoped that an effective campaign to introduce the combined vaccine would make it popular and would also boost the present immunisation rates against measles. When the vaccine is introduced health visitors will play a vital part in ensuring the understanding and acceptance of it among parents.
As part of this trial health visitors in the area were informed about the measles, mumps, and rubella vaccine. In follow up survey of 106 health visitors, 98 (92%) of them thought that the vaccine should be introduced.
We have shown that this measles, mumps, and rubella vaccine produces an adequate serological response in children aged 13 months and produces no more clinical reactions than measles vaccine alone. We eagerly await the start of the national programme and decisions on the questions of a booster at the age of about 12 years and on the appropriate health education for parents and health service staff.
We would like to thank all the imlcilmbcrs of the dcpairtmcnt of community mcdicinc aind paediatrics who helped with the study. In particular, wc thank Saindy Pitt for hcr work. Laiborattory support was provided hy the virology departmcnt. Wc also thaink the hcalth visitors aind the gencratl practitioncrs for thcir suipport aind all the parents who took pairt in this study for their cooperation.
The study wats supported by a gratnt from Institut Mcrieux.
vaccine.
measles, mumps, and rubella
Serological evaluation of a 
